In vitro responses of sympathetic neurons to nerve growth factor and other macromolecular agents.
Cells in the dissociated state from the sympathetic ganglia (SG) of 11-day-old chick embryos, and monolayer cultures of these cells are used to illustrate some of th extrinsic influences that regulate neuronal performance. In culture, the survival of SG neurons can be measured, as an assay for survival-promoting agents. Among the requirements of the SG discussed are: (1) nerve growth factor and other trophic factors that can replace it, (2) serum, and a defined mixture (N1) that can substitute for it, and (3) a minimal presence of non-neuronal cells. Also reviewed are factors that confer neurite-promoting competence on certain culture substrata. Suspensions of SG cells permit analysis of "short-latency" events triggered within minutes of the presentation of nerve growth factors and provide an insight into its possible mode of action. The most striking such event is its control over Na+/K+ pumps, since ionic control is a fundamental feature of living cells and may well mediate their regulation by trophic factors, hormones or mitogens.